Defective enzyme causes lecithin-cholesterol acyltransferase deficiency in a Japanese kindred.
Lecithin-cholesterol acyltransferase mass levels and activity and apolipoproteins A-I, A-II, B and D were measured in a Japanese family who have a familial lecithin-cholesterol acyltransferase deficiency. This analysis was performed to gain insight into the molecular basis of the enzyme deficiency and to compare findings in this family with other families with familial lecithin-cholesterol acyltransferase deficiency. The mass of the enzyme in plasma was determined by a sensitive double antibody radioimmunoassay, and enzyme activity was measured by using a common synthetic substrate comprised of phosphatidylcholine, cholesterol and apolipoprotein A-I liposomes prepared by a cholate dialysis procedure. The lecithin-cholesterol acyltransferase-deficient subject had an enzyme mass level that was 35% of normal (2.04 micrograms/ml, as compared with an average normal level of 5.76 +/- 0.95 micrograms/ml in 19 Japanese subjects) and an enzyme activity of less than 0.1% of normal (0.07 nmol/h per ml, as compared with normal levels of 100 nmol/h per ml). This subject also had lower levels of apolipoproteins: apolipoprotein A-I was 53 mg/dl (42% of normal), apolipoprotein A-II was 10.6 mg/dl (31% of normal), apolipoprotein B was 68 mg/dl (68% of normal), and apolipoprotein D was 3.6 mg/dl (60% of normal). The three obligate heterozygotes had enzyme mass levels ranging from 65% to 100% of normal and enzyme activity levels ranging from 23% to 65% of normal (23.4, 56.8, and 64.7 nmol/h per ml, respectively). The proband's sister had an enzyme mass level of 6.55 micrograms/ml (114% of normal) and an enzyme activity of only 64.8 nmol/h per ml (65% of normal), suggesting that she was also a heterozygote for lecithin-cholesterol acyltransferase deficiency. The obligate heterozygotes and the sister had normal apolipoprotein levels. We conclude that the lecithin-cholesterol acyltransferase deficiency in this family is due to the production of a defective enzyme that is expressed in the homozygote as well as in the heterozygotes, and, further, that this family's mutation differs from that reported earlier for other Japanese lecithin-cholesterol acyltransferase-deficient families.